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We, Banister Construction Company 
Limited, a Company organized under the 
laws of the Province of Alberta, Canada, 
whose post office address is 5807 — 104th 
Street, Edmonton, Alberta, Canada, do here- 
by declare the invention, for which wc pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the following 
statement: — 

This invention relates to a pipe coating 
method and apparatus. It is particularly 
directed to a method and apparatus for coat- 
ing rod and tubular goods. 

To prevent corrosion of rod and tubular 
goods such as pipe, used in pipeline construc- 
tion, it is necessary to provide the rod and 
tubular goods with a protective outer coating. 
Heretofore, it has been customary to coat these 
goods with hot enamels or a variety of tapes 
of various compositions. For example, hot 
enamel coatings consisting of a primer, enamel, 
inner wrap and outer wrap can be applied to 
the gocds or the tapes applied directly to the 
goods or applied over a complementary primer 
coat. 

The aforementioned corrosion protected 
goods are utilized on mainline pipelines, flow 
lines, gathering systems, distribution systems, 
petroleum refineries, industrial plants, pump- 
ing and compressor stations and generally 
throughout the petro-chemical industries as 
well as many : specific uses wherever corrosion 
poses a problem to steel life. 

Pipeline, rod and other tubular goods can 
be coated either in the field where they form 
an integrated component part of the structure 
or in stationary or yard coating plants. Hereto- 
fore, the coatings in use in the industry pre- 
ferably have been applied in the field im- 
mediately prior to mstalJation due to the fact 
that once applied to the end product they 
are relatively fragile and thus subject to 
damage by abrasion or impact. 
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There is also a great disadvantage in line 
travelling or in situ coating of rod, pipe and 
similar tubular goods after they are welded, 
bolted or generally fitted into place as the 
machinery for applying the coating is often 
cumbersome requiring a great deal of heavy 
portable equipment to fadlitate the coating 
operation. Further, field conditions cannot be 
truly controlled to render operating conditions 
ideal for the coating application whereas in 
a fixed yard plant it is possible to remove all 
dust, dirt and other airborne debris as well as 
rain, snow and ice while obviating other 
climatic problems. It is impractical to apply 
many srandard coatings in the field when tern- 
' peratures are above 38° C. or bekw - 23° C. 
or when it is raining or snowing or frost and 
ice have accumulated on the pipe. 

Wc have found that die above disadvan- 
tages can he avoided and substantial advan- 
tages gained by applying protective coatings 
to lengths of rod, pipe and similar nfbular 
goods in a coating plant under closely con- 
trolled operating conditions by means of the 
method and apparatus of the present inven- 
tion. The goods are coated with a film of cor- 
rosion resistant material such as an epoxy, 
polyethylene, or polyester resin to -form a coat- 
ing having substantially all the desirable 
characteristics provided by conventional 
materials used heretofore and which, in addi- 
tion, possess the added advantages of being 
tough, lightweight and of ten less expensive 
than said conventional materials. 

A preferred method of applying a protec- 
tive coating of a corrosion resistant synthetic 
resin such as an epoxy, polyester, or poly- 
ethylene resin to the pipe surface comprises 
the steps of thoroughly cleaning and heating 
the pipe, or at least its surface, to a tempera- 
ture above the melting point Of the coating 
material, applying the coating material in a 
particulate dispersed form at a temperature 
below its melting point to the hot pipe sur- 
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face such that the material will adhere there- 
to, melt and flow to form a uniform and con- 
tinuous coating, and in the case of polyethyl- 
enes cooling the material to a temperature 

5 below its melting point such that it will cure 
to form a hard impermeable coating. 

The coating material is preferably a^ quick 
curing corrosion resistant synthetic resin ob- 
tainable in particulate form having high di- 

10 electric properties plus resistance to moisture, 
acids, alkalies and heat. In addition, physical 
characteristics such as high adhesion strength, 
hardness, ductility, resilience, abrasion resist- 
ance and impact resistance are desirable to 

15 protect the pipe from damage during hand- 
ling and installation. Synthetic resins such as 
epoxy resin powder sold under the trade name 
M Scotchkote ", polyethylene powder sold 
under the trade name '* Microthcne " and 

20 polyesters, in the size range of from 6 to 300 
microns, have been found to provide suitable 
coatings with substantially all of the above de- 
sirable characteristics. 

It is therefore a principal object of the pre- 

25 sent invention herein envisioned to coat pipe 
under controlled conditions with none of the 
field problems of gaining access to the work 
and housing and feeding crews in areas that 
are often remote. 

30 It is another important object of die pre- 
sent invention tc provide a protective coating 
of uniform thickness free from gaps. 

Another important object of the present in- 
vention is the provision of a corrosion protcc- 

35 tive coating which has high dielectric charac- 
teristics plus resistance to moisture, acids, 
alkalies and heat together 'with high adhesion 
strength, hardness, ductility, resilience, abra- 
sion resistance and impact resistance for the 

40 protection of the pipe during handling and 
installation. 

Another important object of the present in- 
vention is the provision of a process which is 
positive and substantially trouble-free in 

45 operation and can effectively coat rod, pipe 
and like tubular goods semi-automatically at 
a high productive level. 

These and other objects of the present in- 
vention and the manner in which they can be 

50 attained will become apparent from the fol- 
lowing description, reference being made to 
the accompanying drawings, in which: 

Figure 1 is a plan view of a pipe coating 
plant employing the method and apparatus of 

55 the present invention; 

Figure 2 is a perspective view of the con- 
. veying system used for conveying and impart- 
ing rotational movement to pipe while it is 
conveyed; 

60 Figure 3 is a side elevation of the conveying 
system illustrated in Figure 2; 

Figure 4 is a front elevation, partly cut 
. away, of the holding oven; 



Figure 5 is a detailed plan view, partly cut 
away, of the holding oven illustrated in Figure 65 
.* • ■ '■■ '.' * 

Figure 6 is a perspective view of the pipe 
coupler system employed to connect lengths of 
pipe for unsupported travel, illustrating a pre- 
ferred embodiment of pipe coupler; 70 

Figure 7 is a longitudinal section of another 
embodiment of a pipe coupler; 

Figure S is a pictorial, schematic view of 
the coating system; 

Figure 9 is a perspective view of the coat- 75 
ing head shown generally in Figure 8; 

Figure 10 is a vertical Ion^tudinal section 
taken alcug line 10 — 10 of Figure 9; 

Figure 11 is a vertical section taken along 
line 11— 11 of Figure 9; 80 

Figure 12 is a perspective view of a quench- 
ing apparatus for cooling the pipe after the 
coating step; 

Figure 13 is a perspective view of a pipe 
brushing device employed as a secondary 85 
cleaning device in the present invention; and 

Figure 14 is a perspective view of a pipe 
'washing device employed as. a tertiary clean- 
ing device in the present invention. 

Like reference characters refer to like parts 90 
throughout the description of the drawing. 

Bef erring to Figure 1, the general method 
of the present invention described by way of 
illustration in relation to the coating of pipe 
in a central plant designated generally by the 95 
numeral t> comprises conveying lengths of pipe 
5 into a sheltered storage room by means of 
a . plurality of conventional driven concave 
rollers 7 and loading said pipe onto racks 11 
by means of a plurality of kickers 8 mounted 100 
cquidistantJy on shaft 9. Shaft 9 is rotated by 
a conventional pneumatic cylinder and crank 
arrangement, of the type illustrated in Figure 
2, actuated by a limit switch 10. The forward 
end of pipe 5 engages switch 10 which actu- 105 
ales normally retracted kickers 8 pivotting 
them upwardly about the axis of shaft 9 to 
pick up pipe " 5 and roll it by gravity onto 
racks 11. Racks 11 are sufficiently inclined 
from the horizontal plane to permit the pipe 110 
to roll by gravity across the rack and abut 
stops 11a in proximity to kickers 12. 

Once dried and at normal room tempera- 
ture, the pipe is transferred one length at a 
time by means of kickers 12 actuated by a 115 
torque shaft 14 and pneumatic cylinder and 
crank arrangement 14 a connected thereto, as 
illustrated in detail with reference to Figures 2 
and 3, onto concave rollers 15 and fed, at a 
rate of 15 metres per minute for 5.1 cm. dia- 120 
meter pipe, through a primary cleaning de- 
vice 13 for removing surface films such as 
oxides* lubricating grease, oil, grit, paint and 
like substances to ensure adherence of the 
synthetic resin coating. Cleaning devices such 125 
as centrifugal blasting machines in which 
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abrasive particles such as steel shot are thrown 
at high velocity against the pipe have been 
found satisfactory for this purpose. 

To ensure and facilitate thorough abrasive 
5 cleaning of the pipe surface, the pipe is 
rotated as it passes through the cleaning de- 
vice by inclining the longitudinal axis of each 
of driven concave cast steel support rollers 15 
at about 60* to the longitudinal axis of the 
10 pipe. An upper press roller 17 disposed oppo- 
site driven roller 15a located in proximity to 
primary cleaning device 13 ensures engage- 
ment of the pipe with the driven roller 15a 
such that said pipe is conveyed through the 
15 cleaning device at constant speed and with 
rotational movement. Each of rollers 15 and 
roller 15a is driven by a V-belt 16 or the like 
means as is well known in the art In that the 
• placement and operation of limit switches con- 
trolling and co-ordinating the transfer of pipe 
from rollers to storage racks and from storage 
racks to various stages of the present method 
will be dbvious to a person skilled in the art 



. to which this invention relates, the descrip- 
tion of control switches will not be included 
herein. 

After passing through the primary clean- 
ing device 13, each length of pipe is passed 
through a secondary cleaning device 18, as 
m illustrated in detail with reference to Figure 
h ensurc fragments of metal, oxides or 
the hke particles adhering to the pipe are dis- 
lodged therefrom so that the coating to be 
applied to the pipe surface is not contamin- 
» ated by foreign particles which will destroy 
the coating's adhesion or bonding properties. 
In cleaning device 18, the pipe is screwed by 
a series of rotating brushes 18a to remove any 
Jins or raised particles on the pipe surface 
« remaining after the primary cleaning opera- 
tion. The pipe is rotated by concave rollers 
15 to ensure the entire surface of the pipe is 
contacted by the brushes. The brushes are 
driven by motor 18* and pulley and belt sys- 
45 tern 18c. . 

The pipe is then conveyed by concave 
rollers 19 to storage racks 20 and loaded 
thereon !ty kickers 21 which are actuated by 
limit switch 10a. The pipe is then rolled by 
3U gravity across inclined racks 20 to kickers 21a 
which load the pipe onto concave rollers 22 
which advance the pipe axially, one at a time, 
through a . pipe cleaning device 169 compris- 
mg a spray coil 170 (see Figure 14) which 
55 pressure scours the pipe surface with a lOV 
phosphoric acid and detergent solution hj£ 
plied by reservoir 171 to remove any minute 
foreign particles remaining on the pipe sur- 
face. After the acid wash the pipe passes 
00 through a standard rotating brush ring 172 
which provides mechanical action to supple- 
ment the acid washing. The pipe then passes 
axially through a second spray coil 173 which 
- pressure washes the pipe surface with water 
65 supplied by tubes 174 to neutralize or remove 



any of the preceding acid wash solution plus 
the loosened dirt particles and through a 
second standard rotating brush ring 175 to 
remove any loose dirt particles not washed 
off the pipe surface by the water spray. 70 
Brush rings 172 and 175 are rotated by 
motor 176 and pulley and belt system 177 
After the acid and water -wash, the pipe passes 
axiaHy through a preheater furnace 23. The 
interior of furnace 23 is preferably maintained 75 
at a temperature of 1650° C. which is suffi- 
cient to heat 10.2 cm. diameter pipe, travel- 
ling therethrough at a rate of 15 metres per 
minute, to 120° G We have found a 5,000,000 
British Thermal Undt Furnace of the barrel 80 
type fired by propane, natural gas, infra-red 
radiation, induction or the like heat source to 
provide satisfactory preheating. To ensure the 
pipe is conveyed through preheater furnace 23 
at a constant speed, a press rdler 24 vertic- 85 
ally, di^osed over a driven roller (not shown 
m Figure 1) positioned adjacent the inlet of 
cleaning device 169 interacts with driven roller 
ZZ such that the latter positively engages the 
pipe for constant speed travel. 90 

After passage through preheating furnace 
23, the pipe is fed into a holding oven 25 
where tlie pipe is heated to the desired coating 
temperature. As illustrated generally by 
Figure 1 and in more detail by Figure 4, the 95 
not ^flue gases from preheater furnace 23 are 
conducted to holding oven 25 by duct 26, - 
blended with air introduced by way of stack 
27 under the suction of a blower 28 to achieve 
the desired oven temperature and distributed 100 
the length of the oven hy duct 29. The opera- 
tion of damper 30 and damper control arm 
31 which regulates the quantity of air intro- 
duced by inlet stack 27 and the quantity of 
flue gas exhausted by exhaust stack 32 is con- 105 
trolled by an iron-constantine thermocouple 
positioned within the oven and connected to 
an indicating potentiometer controller. As 
thermocouple controllers are well known in 

«l?* aTty 5 n S ^ He ™ d unnecessary to describe 110 
said controller herein. 

Referring now to Figures 4 and 5, the pipe 
leaving preheater 23 enters oven 25 by way 
of inlet 40 formed in front wall 33 of the 
oven which is axially aligned with the outlet 115 
of said preheater. Immediately prior to enter- 
ing inlet 40, the forward end <tf the pipe de- 
presses upwardly biased, normally open 
limit switch 41 which controls the operation 
ot lackers 42 equidistantly mounted on shaft 120 
« for pivots movement thereon. Shaft 43 
which ^extends substantially the length of the 

HJ3L & ,S i ? umaUed ioT rotational move- 
ment below the oven floor 34; kickers 42 
being adapted to extend upwardly, through 125 
openings 35 in the floor for pivotal movl- 
ment therethrough. A double-acting pneumatic 
cylinder 36 connected by means ofa p™S 
and crank assembly 37 to shaft 43 below oven 
floor 34 is adapted to retract Mckers 42 into 130 



> 



1*009,055 



a pipe receiving position when limit switch 

41 is opened and to pivot one end of kickers 

42 upwardly when limit switch 41 is dosed. 
Therefore, upon depression of switch 41 by 

5 a pipe entering the oven, the kickers 42 are 
retracted into a pipe receiving position. Each 
pipe is conveyed into the oven by 38-cm. dia- 
meter concave rollers 45 seated in floor open- 
ings 45a and carried by shafts 37a which are 

10 connected by chains 44 to drive motor 46 and 
gear reducer 46a for rotation thereby. The 
pipe is thus conveyed into the oven by means 
of rollers 45 until the rearward end of the 
pipe clears limit switch 41 permitting the 

15 switch to be biased upwardly into Its closed 
position to actuate kickers 42. Kickers 42 in 
pivotting upwardly through floor openings 35 
raise the pipe from rollers 45 and roll the 
pipe onto transverse gravity feed rails 4? 

20 where the pipe travels partiially across the 
oven onto a plurality of cross feed screws for 
continued controllable movement across the 
oven. Qyen loading is preferably continued 
until the transverse gravity feed rails 48 are 

25 loaded with a single depth of pipe. 

To neutralize any possible axial movement 
to the pipe as it is conveyed across the oven 
on the transverse screws, each adjacent screw 
is rotated in the opposite direction. For ex- 

30 ample, as illustrated by Figure 5, screws 50, 
51 and 52 can be rotated in clockwise direc- 
tion and screws 53, 54 and 55 rotated on a 
counterclockwise direction, thereby cancelling 
any axial movement of the pipe. The two 

35 groups of screws are reverse threaded with a 
7.6 cm. pitch and rotated in opposite direc- 
tions to convey the pipe evenly across the 
oven, the rearward end of the pipe being con- 
tinuously positioned in the oven at a point 15 

40 cm. from front wall 33. Each of screws 50 to 
55 is mounted on shafts 47 which are jour- 
nalled for rotation in side walls 49 of the 
oven. Screws 50 to 55 are seated in transverse 
openings 56 formed in the floor 34 of the 

45 oven such that the screws extend partly below 
the plane of the floor. Sprocket wheels 57 
secured to the exterior projecting ends of 
shafts 47 arc rotated by chains 57a which are 
driven by a prime mover, not shown. 

50 A plurality of pipe stops 58 co-extensive 
with a limit switch 59 are adapted to arrest 
the transverse movement of each pipe as it 
reaches the opposite side of the oven* Limit 
switch 59 is actuated by abutment of the pipe 
55 to de-energize the motor which drives cross 
feed screws 50— 55 to prevent jamming of 
the pipe. , 

The retention time required to convey the 
pipe into, across, and out of the oven, prefer- 

60 ably 15 minutes, has been found sufficient for 
heating the pipe to the oven temperature. The 
mixture of hot flue gas from preheater fur- 
nace 23 and air blended therewith to attain 
the desired holding oven temperature is intro- 

65 duced into the oven at points along the roof 
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of the oven by duct 29 and escapes from the 
oven by way of the plurality of openings 
formed in oven floor 34. 

The length of pipe abutting stops 58 on 
cross screws 50 — 55 is positioned for lifting 
by kickers 60 onto 38 cm. concave rollers 61 
which are journalled for rotation below oven 
floor 34 and extend upwardly through floor 
openings 67. The rollers 61 driven by chains 
62 operatively connected to clutch and gear 75 
reducer assembly 63 and motor 64 convey the 
pipe out of the oven through exit opening 65. 
Kickers 60, actuated by a pneumatic cylinder 
and crank arrangement of the type as de- 
scribed hereinabove with reference to kickers 80 
42, are controlled by a limit switch 66 which 
is normally biased in an upwardly closed posi- 
tion. The pipe while exiting from die oven 
25 through opening 65 engages switch 66 re- 
tracting kickers 60. As soon as the exiting 
pipe clears switch 66, the switch is biased up- 
wardly into its closed position actuating 
kickers 60 -which lift the next pipe onto rollers 
61 for discharge from the oven. As limit 
switch 59 is released by removal of the abut- 
ting pipe, the cross screw motor means are 
energized actuating the cross ^screws which 
advance the next pipe carried thereon to abut 
stops 58 and open switch 59. 

As the pipe length heated to the oven 
temperature is positioned on the oven outlet 
rollers 61, the clutch controlling the speed of 
gear reducer 63 is manually engaged to axiaKy 
drive the pipe out of the oven at a speed 
approximately 1.2 metres per minute faster 
than the standard line speed. As the length of 
pipe exits through opening 65 of oven 25, its 
forward end is brought into contact with at 
coupler 70 which is axiaily aligned with open- 
ing 65. Coupler 70 is seated in trough 71 
formed by inclined ramp 72 on one side, base 
73 below and vertical wall 74 on the opposite 
side as most clearly illustrated by Figure 6. 
The upset portion 75 of coupler 70 is prefer- 
ably of substantially the same diameter as the 110 
pipe exiting from oven 25 for axial alignment 
of the coupler with the pipe and the coupler 
ends 76 and 77 of reduced diameter are 
adapted to loosely fit within the bore 78 of 
pipe identified by numeral 79 for illustration 115 
such that as pipe 79 is conveyed thereby it 
automatically engages coupler 70 in axial 
juxtaposition to convey said coupler therewith. 
Side wall 74 of trough 71 is adjustably 
mounted on base 73 by means well known 
such that the dimensions of the trough can be 
varied to suit the pipe and pipe coupler dia- 
meters. 

A pair of adjustably mounted press rollers 
81 adapted to co-act with driver rollers 82 
and a pipe passing therebetween, identified 
for purposesf of illustration by numeral 83, are 
positioned between coupler trough 71 and 
coating head 100 to engage pipe 83 travelling 
ahead of pipe 79 in order to positively slow 130 
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its lineal speed such that the forward end 77 
of coupler 70 carried 'by pipe 79 is driven 
into the araiward end of the pipe S3 to effec- 
tively couple the pipes together. It will be 
evident that several lengths of pipe can be 
coupled together at one time, the maximum 
length of continuous pipe being determined 
by the length of the oven 25; 

In operation, one of the plurality of couplers 
86 stacked above coupler 70 on inclined ramp 
72 drops by gravity into trough 71 between 
the pipes passing thereby for automatically 
coupling the pipes together. In that it may 
be desirable to shidd the pipe ends as they 
are fed through the coating device, the use of 
the embodiment of pipe coupler illustrated by 
Figure 7 may be preferred. A sleeve 87 
secured to upset portion 88 of coupler 89 
forms an annular space 90 which is adapted 
to loosely receive the ends of adjacent pipes 
and shield same ends from the coating mater- 
ial to be allied in the next stage to be de- 
scribed herembdow. 

Immediately after the coupling is completed 
between the outgoing pipe 79 and the preced- 
ing pfpe $3 which is in the process of being 
coated, the forward end of outgoing pipe 79 
enters the press roll drive. 80 formed by rollers 
81 and 82 and simultaneously, the drive clutch 
controlling the rotation of die outgoing oven 
conveyor rollers 61 is manually disengaged. 
Formerly driven rollers 61 now become idler 
rollers and the length of pipe is drawn out of 
the oven by the press roll drive 80 and passed 
35 through the coating head 100 at the coating 
line speed as will be described with reference 
to Figures 8 to 11. The disengagement of 
rollers 61 from their power supply prevents 
knurling and cutting of pipe by said rollers 
after the pipe coupling step is completed and 
the pipe lineal travel slowed. 

After being slowed in press rdHer 80 to the 
desired lineal speed, the hot pipe at the de- 
sired coating temperature is cantilevered 
through coating head 100 wherein a resin in 
a dispersed particulate form is brought into 
contact with the pipe surface, adheres, melts 
nnd flows to coalesce as a unHorm and con- 
tinuous coating. In coating the pipe with epoxy 
resin, an average thickness of 25 microns pro- 
vides satisfactory corrosion resistance. A pipe 
surface temperature of 212° C is desirable for 
optimum coating efficiency within the coating 
head to fuse the powdered epoxy resin into a 
continuous, pinhole free coating. In the use of 
polyethylene resin, an average thickness of 76 
microns provides satisfactory results with the 
use of a discrete powder in , the 75 to 300 
micron size range. A pipe surface temperature 
of 200 Q C is desirable for coating pipe with 
this material to obtain optimum results, in 
the rase df some polyesters it has been found 
desirable to have a pipe surface temperature 
of approximately 31 7° C and coat-to an aver- 
age thickness of 25 to 30 microns. 
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Figure 8 illustrates schematically the flow 
of powdered resin from the storage hopper 
101 to the coating head 100 and the re-cycle 
of surplus coating material. A variable speed 
auger 102 disposed at the base of hopper 1D1 70 
regulates the feed coating material 103 con- 
tained within the hopper into tfhe system via 
duct 105 which is located in the suction line 
106 of blower 107. 

The powdered material is thoroughly dis- 75 
persed with a gaseous medium such as air by 
the turbulence within blower 107 and dis- 
charged by way of line 109. The particles in 
suspension in the size range of from 6 to 
300 microns, depending oh the resin used, exit 80 
from line 109 into manifold 110 where the 
flow is divided into six flexible conduits 
identified by numerals 111 to 116 inclusive. 
Tubes 111, 112 and 113 discharge radially 
mto hollow cylinder 117 and feed tubes 114, 85 
115 and 116 feed into holtow cylinder 121 
located at opposite ends; of coating head 100, 
both of which arc in communication with cen- 
tral opening 119 as most clearly illustrated by 
Figures 10 and 11. Hollow cylinders 118 are 90 
disposed in hollow cylinders 117 and 121 to 
fonn the end walls of coating head 100. 

Six radial outlets 120 equispaced about the 
periphery of central ring 123 are connected 
to flexible tubes 124 to 129 inclusive which 95 
are gathered together into two groups of three 
tubes by conduits 130 and 131. Conduit 130 
is connected to the bottom of resin hopper 101 
and conduit 131 is connected to a dust col- 
lector 132 for reasons which Will be described 100 
hereinbelow. It will thus become apparent 
that the coating powder is fed under pressure 
to the coating head 100 at each end thereof 
by outer rings 117 and 121, circulated within 
cavity 1 19 in contact with the exterior surface 105 
of pipe S3 travelling therethrough, and the *~ : 
excess powder Recovered for re-cycling by way 
of central ring 123 which is under a partial 
vacuum. By this arrangement, the powder 
flows within cavity 119 from each end to the no 
center of die coating head 100 maintaining 
powder losses to the atmosphere at a minimum 
and facilitating coating of me pipe 83. By 
dividing the exhaust from the coating head 
into two halves and re-cycling only one-half, 115 
the second half being fed to a dust collector 
132, the volume of re-cycle medium is main- 
tained at a minimum facilitating the material 
balance control. 

Figures 9 to 11 inclusive illustrate, in detail, 120 
the sectional configurations of the head- 
Figure 10 illustrating a longitudinal section 
through the coating head and Fj gurc u in us _ 
trating the transverse sectional configuration 
of central ring 123. The dispersed powder 125 
carried by air in a suspensoid form is intro- 
duced radially under pressure into cavity 119 
by tubes 111, 112 and 113 and tubes 114, 
115 and 116 for contact of die powder with 
the heated surface of the pipe passing there- 130 
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through and adherence thereto. The surplus 
powder is recovered at low-pressure outlets 
120 which are connected to tubes 124 through 
129 of ring 123 and re-cycled in the system 
5 or collected in dust collector 132. . 
Coating head 100 is supported widun 
frame 133 by vertical support members 135 
and 136 which are connected to the ends of 
the coating head as illustrated. The upper 
10 extremities of members 135 and 136 are con- 
nected to a horizontal cylindrical rod 137 
•which is mounted, in turn, on a pair of rigid 
horizontal members 133 and 139 which are 
slidably mounted at one end on post members 
15 140 and 141 by sleeves 143 having lock screws 
134 and joined and mounted at the opposite 
end to tension spring 142 connected to -hori- 
zontal member 143. By raising and lowering 
members 138 and 139 on posts 140 and 141 
20 and locking said members by lock screws 
134**- the coating head can be vertically 
adjusted as desired. 

Four diametrically opposed guide rollers, 
identified by numerals 148 to 151 inclusive, 
25 are adjustably mounted at the entrance to 
coating head 100 for axially aligning the pipe 
with the coating head. Each of said rollers is 
rotatably mounted on a base member 152 
v/hich is adapted to slide in radial groove 153 
30 such that rotation of plate 154 having slots 
155 of decreasing radius adapted to receive 
a projection 156 of each base member 152 
adjusts the gap between each pair of opposed 
rollers to conform to the diameter of pipe 
35 passing therebetween. . /. . . . 

After receiving a coating of synthetic resin, 
the pipes, joined by the pipe couplers 70, pass 
through the Cooling influence of air in travel- 
ling over an unsupported span of 7 metres 
40 and are then conveyed sequentially through a 
series of spray devices 160 to receive a coolant 
spray for secondary cooling. The quenching 
devices 160 illustrated generally by Figure 1, 
arid in more detail by Figure 12, each com- 
45 prises cylindrical tunnels 162 having a mulu- 
plicity of openings 163 formed on the inner 
side thereof for discharge of a coolant spray 
such as water onto the pipe passing there- 
through. Rubber covered wheels 164 arranged 
50 in pairs, as illustrated; have been found satis- 
factory for conveying the hot coated pipe 
through the quenching devices. 

The passage of the pipes through three 
water quenches has been found sufficient to 
55 cool the coated pipe so that it can be handled 
safely and tested by a 1000 volt imperfection 
detector 165, and marked for repairs if neces- 
sary. After passing through the detector 165 
the leading pipe is accelerated on rollers such 
60 that it is pulled apart from the following 
pipe and is thus conveyed onto the storage 
racks 166. 

The present invention possesses a number 
of important advantages. A coating of corro- 
65 sion resistant synthetic resin can be applied to 



rod, pipe and the like tubular goods under 
closely supervised plant conditions by means 
of automatically and semi-automatically con- 
trolled equipment. The pipe can thus be 
coated in a controlled environment where it 70 
is protected from large temperature varia- 
tions, dust, rain, snow, ice and the like van- 
able conditions normally encountered in the 
field. Flaws in the coating can be readily de- 
tected and corrected immediately after the 73 
coating step, thus minimizing follow-up 
operations and maintenance. , 

The synthetic resins employed to coat the 
pipe have been found to' be superior to pre- 
existing coating materials in. that they provide 80 
improved dielectric or corrosion resistant pro- 
perties in addition to continued resistance to 
moisture, acids, alkalies and 'heat and con- 
siderable adhesion strength, hardness, ductility, 
resilience, abrasion and impact resistance for 85 
protection, of the . pipe during handling and 
installation. 

It will be understood, of course, that modi- 
fications can be made in the preferred em- 
bodiment of the invention described and illus- 90 
trated herein without departing from the scope 
of the invention as defined by the appended 
claims. 

WHAT WE CLAIM IS :— 
1. A method of coating elongated metal 
goods with a resin, which mediod comprises 
the following steps: — 

(a) Gleaning the surface to be coated, 

(b) heating at least the surface to a tem- 
perature above the melting point of said resin, 100 

(c) coupling said heated metal goods axially 
and cantilevering them through a coating zone, 

(d) applying or impelling said resin in a 
dispersed form in said coating zone onto the 
heated surface of said metal goods such that 105 
said resin will adhere, melt and coalesce on 
die surface to form a continuous coating of 
resin, 

fe) cooling said surface to a temperature 
below the melting point of said resin to con- 110 
vert the liquid resin coating into an imperme- 
able and continuous coat bonded to said sur- 
face. 

2. A method according to Claim 1 wherein 
said cleaning of said surface to be coated com- 115 
prises the blasting of the exterior of said sur- 
face with an abrasive material to provide a 
primary cleaning of said surface and washing 
said surface with one or more cleaning fluids 
to provide a secondary cleaning of said sur- 120 
face. 

3. A method according to Claim 1 or 
Claim 2 wherein said resin is applied in a 
dispersed form /with -a gaseous medium. 

4. A method according to any of the pre- 125 
ceding Claims wherein said coated surface is 
cooled by quenching said surface with a 
coolant. 

5. A method according to any of the Claims 
1 — 3 wherein said coated surface is cooled by, 130 
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(firstly, passing said surface through an air 
gap and, secondly, passing said surface 
through a spray of coolant in a quenching 
tunnel. 

6. A method according to any of the pre- 
ceding Claims wherein said surface is heated 
■by furnace means to a temperature above the 
melting point of said resin. 

7. A method according to any of the Claims 
1 — 5 wherein said surface is heated firstly, by 
furnace means and then by a holding oven to 
a temperature in the range of 200° C~ 
317° C 

8. A method according to any of the pre- 
ceding Claims wherein said metal goods and 
the like are automatically transported into, 
through and out of the heating means. 

9. A method according to any of the pre- 
ceding Claims wherein, said surface is coated 
with resin to a thickness within the range of 
25—76 microns. 

10. A method according to any of the pre- 
ceding Claims wherein the surface is coated 
with particulate resin, the particles of which 
have a diameter within the range of 6—300 
microns. 

11. Apparatus for realising the method 
according to any of the preceding Claims com- 
prising means for cleaning the surface to bs 
coated, means for heating at least said surface 
to a temperature above the melting point of 
said resin, means for coupling said metal goods 
and the like, means for applying said resin 
to said surface, and means for cooling said 



surface to a temperature below the melting 35 
point of said resin. 

12. Apparatus according to Claim 11 where- 
in said heating means comprise a furnace for 
heating at least the surface of said goods, and 

a holding oven for heating said surface to a 40 

temperature within the range 200 6 C 

317°C. 

13. Apparatus according to Claim 11 or 
Claim 12 wherein said means for applying 

the resin to said surface comprises a coating 45 
head which supplies particulated resin, the 
particles of which have a diameter within 
the range 6—300 microns. 

14. Apparatus according to any of the 
Claims 11 to 13 wherein said cooling means 50 
comprise an air gap and means for spraying 

a coolant onto said surface. 

15. Apparatus according to any of the 
Claims 11 to, 14 wherein means are provided 

for automatically transporting said metal 55 
goods and; the like into through and out of 
said heating means, and wherein means are 
provided for transporting said goods through 
said air gap. 

16. Apparatus as described herein with 60 
reference to the accompanying drawings. 

17. A method as described herein with 
reference to the accompanying drawings. 

Dated this 6th day of November 1963. 
ERIC POTTER & CLARKSON, 
Chartered Patent Agents, 
Nottingham, London. 
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